Determination of LDL- and scavenger-receptor activity in adherent and non-adherent cultured cells with a new single-step fluorometric assay.
Lipoproteins labeled with 1,1'-dioctadecyl-3,3,3',3'-tetramethylindocarbocyanine perchlorate (DiI) are widely used to visualize LDL-and scavenger-receptor activity in cultured cells. The purpose of this study was to evaluate a new single-step fluorometric assay with high sensitivity for the quantitative determination of the LDL- or scavenger-receptor activity in adherent and non-adherent cells. We used an aqueous solution of 1 g/l SDS dissolved in 0.1 M NaOH to lyse the cells after incubation with DiI-LDL or DiI-acetylated LDL. This allows for the first time the determination of fluorescence intensity and cell protein in the same sample without prior lipid extraction of the fluorochrome. Fluorescence of the cell lysates was determined in microtiter plates with excitation-emission set at 520 and 580 nm, respectively. This rapid method demonstrates high specificity for determining the LDL- and scavenger-receptor activity in cultured cells (e.g., human skin fibroblasts from patients with and without familial hypercholesterolemia; human U-937 monocyte and murine P388 D1 macrophage cell lines). The validity of our fluorescence assay is demonstrated by comparison of cellular uptake and metabolism of lipoproteins labeled with both, DiI and 125iodine. The rapidity and accuracy of this assay allows its routine application for studying receptor-mediated lipoprotein uptake in various cell types.